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1971.-The synthesis and control of factor VIII (antihemophilic factor, AHF) have been studied by transplanting livers, spleens, and kidneys into hemophilic and normal dogs. The results indicate that the liver is the primary site of synthesis as evidenced by the establishment of normal levels of factor VIII within the circulating blood of a hemophilic recipient of a normal liver allograft. Extrahepatic sites of synthesis were revealed by replacing the livers of normal dogs with hemophilic livers. Factor VIII levels in such recipients never fell below 14y0. Normal splenic transplants failed to elevate the levels of factor VIII in hemophilic dogs for longer than 96 hr. A transplanted normal kidney failed to raise the levels of circulating factor VIII in a hemophilic recipient, but normal canine kidney autografts produced wide variations in postoperative levels. A hypothesis is presented that relates hepatic and extrahepatic synthesis, splenic storage, and effective hemostatic protection. 
--a-* 
replaced by hemophilic livers. Four recipients failed to survive for 24 hr. The other three lived 3, 14, and 21 days, respectively.
The courses of the last two are depicted in Fig. 4, A (Tables  2 and 3 ). In the resting recipient animal, factor VIII levels in the peripheral circulation were not appreciably altered postoperatively (Table  2 ). However, measurements of factor VIII efflux from both a recipient's spleen and a transplanted spleen showed similar responses to adrenalin (Table  3) . Normal to hemophilic. Seven normal canine spleens were transplanted heterotopically into hemophilic canine recipients, and the postoperative levels of factor VIII were determined. Three of these survived more than 48 hr ( 10 and 18 of infection. The postoperative course of this last animal is summarized in Fig. 3 . 
Kidney Au to transjdan ta t ion
Normal. In each of four experiments, a normal canine kidney was moved from the renal fossa to the pelvis. The transplanted kidneys were observed to be functional to the extent of urine production and dye concentration. The responses of factor VIII are shown in Fig. 7 .
Kidney Allotransfdantation
Normal to hemophilic. Figure 8 is a graph of factor VIII levels in the systemic venous circulation of a hemophilic dog into which a normal canine kidney was heterotopically transplanted.
A control curve of the fall-off rate of factor VIII (cross-circulation) in an intact hemophiliac is plotted. The animal survived for the duration of the experiment, 7 days, and was returned to the colony.
DISCUSSION
The liver is considered to be the site of synthesis of many of the plasma proteins.
Most Presumably, the transplanted liver would be capable of carrying out all metabolic processes except the synthesis of factor VIII.
Therefore, any factor VIII that would be synthesized would have to come from extrahepatic tissues of the normal recipient. It will be noticed (Fig. 4, A and B ) that the falloff of factor VIII levels was more gradual than one would predict from the factor's biologic half-life (in dogs, 12-16 hr). On the basis of falloff of transfused factor VIII, the curve should have reached values of <5 % in about 60 hr. Instead, in these two experiments the low points of 14 and 34 % were reached in 240 and 384 hr, respectively. This observation suggests that factor VIII is being secreted into the bloodstream from some source faster than it is being catabolized.
It is theoretically conceivable that there may have been some release of factor VIII that was stored in extravascular spaces. However, it is of extreme interest that terminally, 13 and 2 1 days after operation, the factor VIII levels in these two recipients rose to 44 and 86 %, respectively. This observation suggests extrahepatic synthesis in cells that are undergoing adaptations of their enzyme synthesis mechanisms to compensate for the lowered plasma levels that would result from the lack of hepatic synthesis of factor VIII.
That plasma proteins can be synthesized in sites other than the liver is not a novel concept. , certain cy-and P-globulins, and some lipoproteins may be of extrahepatic origin (33). In these studies, the spleen was evaluated as a possible extrahepatic site of factor VIII synthesis. Earlier perfusion (7, 39) and transplantation studies (24, 38) had suggested that the spleen might contribute significant amounts of factor VIII to the bloodstream. In the current series of splenic transplants, the response of circulating factor VIII levels was variable in hemophilic recipients of normal splenic allographs; the trend of response is represented by the mean data plotted in Fig. 5 . Factor VIII levels of approximately 10 % were maintained for as long as 96 hr, but no longer. In contrast, the disappearance rate of factor VIII was faster after administering cryoprecipitate into control animals.
This would suggest that the transplanted normal spleen, under these circumstances, was providing a source of some additional factor VIII, but not a continuing source. 
